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Abstract 
In the wake of the widespread uptake of and debate surrounding the work of Karen Barad, this 
article revisits her core conceptual contributions. We offer descriptions, elaborations, 
problematizations and provocations for those intrigued by or invested in this body of work. We 
examine %DUDG·VXVe of quantum physics, which underpins her conception of the material world. 
We discuss the political strengths of this position but also note tensions associated with applying 
quantum physics to phenomena at macro-scales. We identify both frictions and unacknowledged 
affinities with science and technology VWXGLHVLQ%DUDG·VFULWLTXHRIUHIOH[LYLW\DQGher concept of 
GLIIUDFWLRQ:HIOHVKRXW%DUDG·VRYHUDUFKLQJposition RI¶DJHQWLDOUHDOLVP·ZKLFKFRQWDLQVD
revised understanding of scientific apparatuses. Building upon these discussions, we argue that 
inherent in agential realism is both an ethics of inclusion and an ethics of exclusion. Existing 
research has, however, frequently emphasized entanglement and inclusion to the detriment of 
foreclosure and exclusion. Nonetheless, we contend that it is in the potential for an ethics of 
exclusion that %DUDG·VZRUNFRXOGEHRIJUHDWHVWXWLOLW\ZLWKLQVFLHQFH and technology studies and 
beyond.  
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Introduction 
In Artful, her collection of  critical essays, Smith (2013: 41) reminds us of  a childhood game 
designed to break the boredom of  long car journeys ² ¶Ten points to the person who can see the 
)RUWK5RDGEULGJH· ² and points to its direct suitability to the situation of  the academic 
FRQIHUHQFH¶Ten points to the first person who hears someone say the words Walter Benjamin.· 
In recent years, it has been possible to play a version of  this game substituting ¶Karen Barad· for 
¶:DOWHUBenjamin·. If  we add in bonus points for a cluster of  terms taken from her book Meeting 
the Universe Halfway: Quantum Physics and the Entanglement of  Matter and Meaning (2007) ² especially 
¶HQWDQJOHPHQW·¶GLIIUDFWLRQ·¶LQWUD-DFWLRQ·DQG¶DJHQWLDOUHDOLVP· ² WKHQDILQHJDPHRI ¶%DUDG
%LQJR· can be had far and wide across the humanities and social sciences: from conferences on 
ruins, animal ethics and informational infrastructures to journal articles on lifelong learning 
(Edwards, 2010), bullying in schools (Søndergaarda, 2012) and feminist theories of  fashion 
(Parkins, 2008). 
It is striking that a book dealing with quantum mechanics, double-slit experiments, wave-particle 
duality, and Bohrian notions of  complementarity has been engaged with so readily across fields 
such as cultural theory (Haraway, 2008), economics (Carlile et al., 2013), media (Parikka, 2011), 
social movement studies (Feigenbaum, 2014), theoretical psychology (Shotter, 2014), and even 
Hegelian philosophy (äiåek, 2012). It is perhaps equally striking that this work has received a 
more ambivalent response from what Barad FDOOV¶PDLQVWUHDP·%DUDG, 2007: 36) and Haraway 
calls ¶FDQRQL]HG·(Haraway, 2004: 339) science and technology studies (Lynch, 2014; Pinch, 2011; 
Woolgar and Lezaun, 2013), a discipline that might be imagined to be particularly receptive to a 
book concerned with such topics.  
We proceed with caution when drawing upon this distinction between mainstream/canonical and 
feminist science and technology studies (STS), given that the distinction threatens to marginalize 
feminist scholarship. In an extensive discussion of  the topic, Haraway (2004: 338-341), describes 
IHPLQLVWWHFKQRVFLHQFHDV¶ERWKLQVLGHDQGRXWVLGH·S¶FDQRQLFDO·6767KHUHODWLRQVKLSLV
described as problematic, not least when researchers like Harding and Fox Keller are written out 
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RI WKHGLVFLSOLQH·VJHQHDORJ\$FFRUGLQJO\ZHXUJHDFRQVLGHUDWLRQRI WKHHWKLFVDVVRFLDWHGZLWK
¶FXWWLQJ·DZD\LQ%DUDGLDQYRFDEXODU\IHPLQLVWWHFKQRVFLHQFHIURP another portion of  the 
discipline. Nonetheless, Haraway does note differences (including the political visions of  feminist 
technoscience ² p. 341) and, as noted in the body of  our text, Barad discusses meaningful 
GLVWLQFWLRQVEHWZHHQ¶PDLQVWUHDP·DQG¶IHPLQLVW·676DWYDULRXVSRLQWVHJ%DUDG
56-57, 87). 
In this article, we examine %DUDG·VZRUNDQGKHUIUDPHZRUNRI ¶DJHQWLDOUHDOLVP·LQRUGHUWR
interrogate some apparent theoretical resonances and tensions with the rest of  STS. We flesh out 
WKHLPSOLFDWLRQVRI %DUDG·VZRUNIRUSTS, explore its broader implications, highlight key 
problems, and offer theoretical, methodological and particularly ethical provocations for future 
work. 
 
Both theory and physics 
Barad currently holds the title of Professor of Feminist Studies, Philosophy, and History of 
Consciousness at the University of California at Santa Cruz. %DUDG·V background is, however, in 
physics, completing a PhD within the field (Barad, 1984a) and publishing several, related, articles 
in the discipline (Barad, 1984b, 1988; Barad et al., 1984). Yet, as is evident from the above 
discussion LWLVVLQFHFKDQJLQJGLVFLSOLQHVWKDW%DUDG·VZRUNKDVWDNHQRIf, and she is now 
GHVFULEHGDV¶one of the most influential and important representatives of contemporary 
PDWHULDOLVWVFKRODUVKLS· (Lemke, 2015: 5).  
,QWHUHVWLQJO\%DUDG·VVLJQLILFDQFHDULVHVIURPDFRPSDUDWLYHO\VPDOORXWSXW7ZRDUWLFOHV
published in the 1990s have received several hundred citations (Barad, 1996, 1998) but it is an 
article of 2003 (Barad, 2003; 3000 citations) and the aforementioned book, Meeting the Universe 
Halfway (Barad, 2007; 4400 citations) that have really captured the imagination. In the words of 
reviewer Hird (2009: 338)¶to say that this book crosses dLVFLSOLQHVLVDQXQGHUVWDWHPHQW·. What 
is more, and as evidenced below (Figure 1)WKHLQIOXHQFHRI%DUDG·VZRUNFRQWLQXHVWRJURZ
with the above outputs receiving significant year-on-year increases in citation counts. And this 
brings us to an important point: WKLOH%DUDG·VSURMHFWVSDQVWZHQW\\HDUV, it is evidently of this 
moment.  
&HUWDLQO\%DUDG·VZRUNRIIHUVHODERUDWLRQVDQGQXDQFHVWRK\EULGLW\VWXGLHVPRELOLW\VWXGLHV
actor-network theory and a host of other projects being undertaken within the social sciences 
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and humanities. Importantly, however, Barad seeks influence beyond social theory, stating that 
her  
project departs from mainstream and feminist science studies in that it does not merely 
offer insights about the nature of scientific practices but also makes a constructive 
contribution to the field of science being studied. (Barad, 2007: 36) 
%DUDG·VZRUNWKHQDVSLUHVWRZDUGDVXEVWDQWLDOFRQWULEXWLRQto the natural sciences and, 
undeniably, it is also remarkably of its time in this domain. First, Barad has been used by social 
scientists to understand contemporary scientific concepts such as the Anthropocene (e.g. 
Haraway, 2015: 159), epigenetics (e.g. Papadopoulos, 2011: 434), and neuroplasticity (e.g. 
Schmitz and Höppner, 2014: 5) wherein nature and culture are self-evidently collapse into one 
DQRWKHU6HFRQG%DUDG·VSURMHFWKDVVXSSRUWHGIRUPVRILQWHU- or trans-disciplinary work (e.g. 
Fitzgerald and Callard, 2014; Science and Justice Research Centre, 2013) that tally with recent 
¶legislative calls for the integration of social sciences and humanities in publicly funded research 
DQGGHYHORSPHQWLQLWLDWLYHV· (Viseu, 2015: 643). Yet while this emphasis on entanglement (of 
ERWKPDWWHUDQGGLVFLSOLQHVLVSUHFLVHO\ZKDWOHQGV%DUDG·VZRUNpurchase within a broad 
interdisciplinary arena, it may also account for a certain ambivalence within strands of STS that 
have emphasized critical distance and reflexivity. 
 
Figure 1: &LWDWLRQVFRXQWVIRU%DUDG·VNH\ZRUNV,QIRUPDWLRQIURP*RRJOH6FKRODUDQG
accurate as of 21st June, 2017 
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Approaching Barad 
In response to the widespread interest ² positive and otherwise ² LQ%DUDG·VZRUNand at the ten-
year anniversary of Meeting the Universe·VLQLWLDOSXEOLFDWLRQ here we return to the source material 
in order to offer an H[SORUDWLRQDQGDVVHVVPHQWRI%DUDG·VZRUNFODULI\LQJLWVVLJQLILFDQFHDQG
implications. To do this, we HQJDJHZLWKVRPHRIWKHGLYHUVHFRQWH[WVLQZKLFK%DUDG·VZRUNKDV
resonance, teasing out the ethical, methodological and conceptual significance of her work in 
relation to some of the core concerns of STS, whilst foregrounding her interdisciplinary 
significance along the way. 
$VGHVFULEHGDERYH%DUDGVXJJHVWVWKDWVKHLVQRWRQO\¶GRLQJ676· EXWDOVR¶GRLQJVFLHQFH·:H
begin, therefore, by delineatinJWKHUROHRITXDQWXPSK\VLFVLQ%DUDG·VZRUN. We highlight that 
SK\VLFVLVQRWDPHWDSKRULFDOUHVRXUFHIRU%DUDGEXWUDWKHUXQGHUSLQVDJHQWLDOUHDOLVP·V
articulation of how the material world is brought into being. This realist, materialist basis offers 
agential realism a stability that is argued to be of political utility in avoiding dangers associated 
with both social constructivism and relativism. Questions are raised, however, about the 
applicability of concepts originating in the quantum realm DQGZKDWLVORVWZKHQWKH\¶MXPS
VFDOHV·DQGDUHXVHGLQRUGHUWRJUDVSPDFUR-sociological concerns.  
7KHLPSOLFDWLRQVRI%DUDG·VUHODWLRQVKLSZLWKVFLHQFHLs then discussed in the context of STS, 
with a focus on tensions that have emerged in relation to %DUDG·V critique of reflexivity in favour 
of diffraction. While diffraction productively lends itself to an interdisciplinary agenda, we 
VXJJHVWWKDW%DUDG·VUHDGLQJRIUHIOH[LYLW\GRHVQRWGRMXVWLFHWRWKHKHWHURJHQHRXV
understandings of the concept within STS and that there is an unacknowledged possibility of 
rapprochement.  
,QWKHQH[WVHFWLRQZHLQWURGXFH%DUDG·VWKHRU\RIDJHQWLDOUHDOLVP$JHQWLDOUHDOLVPFRQWHnds 
that wide-ranging apparatuses do not measure but, rather, produce material realities. 
Furthermore, Barad argues that the instantiation of one reality necessarily excludes another, 
equally feasibleSRVVLELOLW\7KHVH¶DJHQWLDOFXWV·DUHH[FOXVLRQVWKDWDULVHZKHQDSDUWLFXODUUHDOLW\
is brought into being. There is, thus, both an ethics of inclusion and an ethics of exclusion 
LQKHUHQWLQ%DUDG·VZRUN:HFRQFOXGHWKHDUWLFOHE\DUJXLQJWKDWLQPXFKRIWKHOLWHUDWXUH
drawing upon Barad there is a focus upon diffraction and entanglement and that this has come at 
the expense of considerations of complementarity and necessary exclusion. We suggest, 
however, that it is the radical potential of an ethics of exclusion which is perhaps most vital to 
WKRVHFRQWLQXLQJWRXVH%DUDG·VZRUN 
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We are not putting forward a singular ZD\LQZKLFKLQZKLFK%DUDG¶VKRXOG·EHUHDG,QVWHDGRID
GHILQLWLYHUHDGLQJZHKDYHWKUHHDLPVWKHILUVWRIZKLFKLVWRVLPSO\SURYLGHD¶ZD\LQ·WR
describe %DUDG·Vkey concepts. Our second aim is to elaborate, to detail some of the existing, 
interdisciplinary, literature that furthers, problematizes or speaks to Barad, to place it within a 
broader context. Finally, and perhaps most importantly, in undertaking the above, we are also 
offering a series of provocations, suggesting possible alliances and directions for future study. 
Making matter matter, or, in search of lost realness 
Rather than speculate as to what might be fuelling the surge of  interest in Barad, it might be 
better to begin by pressing hard upon the physics of  Meeting the Universe Halfway and, in 
particular, the role of  physics within %DUDG·V more general social theory. It is important to ask 
whether the guarantees that seem to be offered by a quantum take on the relationship between 
matter and meaning are as secure as they might appear. Does the process b\ZKLFK¶PDWWHU
FRPHVWRPDWWHU· in Barad's thesis matter? When we call upon Barad to help secure an argument, 
how can we be sure that we are not suffering from a new case of  physics envy ² of  the quantum 
variety? 
Psychologists, ecologists, economists, geographers, geologists, geneticists and political and social 
scientists, have all, at one time or another, been accused of  suffering from ¶physics envy· (Clarke 
and Primo, 2012; Egler, 1986; Massey, 1999, 2005). Depending upon the company they keep, 
researchers can be seen to be more or less hard in their relation to the hard sciences (Massey, 
1999). Physics ² with its abstractions and detachments ² is said to be ¶ontologically hard· as well 
as methodologically, epistemologically and emotionally challenging (Traweek, 2009: 74-105), 
contributing to the received idea that physics simply is hard (McAlpine, 2012). 
TKH¶KDUGQHVV·RI SK\VLFVDVVXPHVDGLVWLQFWIRUPLQ%DUDG·VZRUN. Avoiding naïve positivism, 
Barad argues that her engagement with quantum theory offers the humanities and social sciences 
a way of  undoing ¶the pairing of  constructivism with some form of  antirealism·Barad, 2007: 
43) and a potential resolution to the essentialism/social constructivism, 
postivism/postmodernism debates of  the 1990s ZKHUH¶ODQJXDJHKDVEHHQJUDQWHGWRRPXFK
SRZHU·Barad, 2007: 132). ,QZKDWIROORZVZHGHWDLO%DUDG·VVSHFLILFFRQFHSWLRQRI PDWWHUDQG
how it has offered a means of  plotting a path through these longstanding debates. We also, 
however, suggest that further attention needs to be paid to the politics of  scale, and whether 
insights from quantum mechanics should be smoothly related to phenomena that occur at the 
macro-scales that are more often of  concern to social and cultural theorists.  
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A philosophy-physics 
The hardness that is offered by Barad's thesis is comprised of  different properties than that 
which attracted, for instance, neoclassical economists (Mirowski, 1992, 2008) or the positivists 
and behaviourists that Foucault warns against in The Order of  Things (2001[1970]). A mildly 
DSRORJHWLFUHDOLVW%DUDG¶RZQ>V@XS·DQG¶FRQIHVV>HV@·KHUFRPPLWPHQWWRDUHKDELlitated 
objectivity: an objectivity resting, oddly, upon principles of  uncertaintySDUDGR[DQG¶TXDQWXP
ZHLUGQHVV·Barad, 2007: 83).  
This rehabilitated objectivity draws significant inspiration from Niels Bohr·V¶SKLORVRSK\-SK\VLFV·, 
which utterly rejects Newtonian mechanics, with its positivist certainties, discrete objects and 
PHDVXUDEOHIRUFHV,QVWHDG%RKU·VWKRXJKWpursues its case via principles of  uncertainty and 
indeterminacy. Here, the classical version of  physics gives way to an entangled universe governed 
by subatomic particles and, moreover, where measuring instruments become inextricably 
snagged in the scenes of  their experiments, softening and fraying science at the edges. The 
sensorium of  the laboratory ² the feeling of  doing science ² serves to blur the boundaries still 
further as Barad insists upon the presence of  the scientist as a productive force in her 
experiments. 
We pursue these topics at greater length in subsequent sections. For the moment, however, the 
most important point is that, despite all this blurring and indeterminacy, quantum measurements 
are still objective insofar as they are reprRGXFLEOHDQGFRPPXQLFDEOHZLWK¶permanent marks ... left 
on bodies which define WKHH[SHULPHQWDOFRQGLWLRQV·%DUDG119). The predictable 
outcome of  quantum experiments ² for Bohr, their reproducibility and communicability ² adds a 
strange stability to the world. For those frustrated by the rhetorical spinning associated with 
deconstruction and, with this, the social constructivist overestimation of  discourse (a markedly 
feminist concern see Zalewski, 2003), Barad·s ¶ontoepLVWHPRORJLFDO· account of  nature sets out to 
VKRZWKDW¶direct engagement with the ontology of  our worlGLVSRVVLEOH· (Barad, 2007: 44), all 
without reinforcing a naïve positivism. 
By way of  comparison, Kellert (2005, 2008) has discussed the use of  chaos theory within the 
social and human sciences. He explores FKDRVWKHRU\DVDIRUPRI ¶ERUURZHGNQRZOHGJH·ZLWKLQ
VRFLDOVFLHQFHDQGVXJJHVWVWKDWSK\VLFVKHUHVHUYHVD¶UKHWRULFDOIXQFWLRQ·XVHGWRHVWDEOLVK
prestige, additional understanding, or methodological innovation and which may be both fruitful 
and dangerous (Kellert, 2005: 240). This is resolutely not what Barad intends in Meeting the 
Universe Halfway%DUDG·Vagential realism is strongly premised upon the continuity ² or 
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entanglement ² between the results of  quantum theory and the macro-realms with which social 
scientists are generally concerned. Quantum physics is not a metaphor, but is instead an instance 
of  matter with which Barad is working.  
Barad (2007: 279) asserts that the same rules apply in the microscopic and macroscopic domains 
and that conclusions reached from studying experimental physics apply to a legion of  other 
domains. Both Pinch (2011) and Morton (2012) have questioned this approach, throwing down 
the gauntlet when it comes to the quantum entanglement experiments that lend empirical 
support to agential realism and asking the question: To what extent does this thesis, together 
with its attendant conceptual apparatuses, rest upon its physics? Again, Barad, in her reply to 
Pinch, is unequivocal:  
I propose an agential realist interpretation of  quantum physics «. This agential realist 
interpretation is vulnerable to empirical results, as it should be. It has to cohere with what 
we know. And, likewise, yes, scandalous as it may be to some, agential realism could 
ultimately be proven wrong «. (Barad, 2011: 446) 
There are two entirely concordant consequences to this continuity between physics and social 
theory. First, Barad·s realism promises WRILUPXSWKH¶EHQHDWK·, to put it in Foucauldian terms, of  
knowledge (LatherE\RIIHULQJ¶WKHZHLJKWRI UHDOLVP·DV¶EDOODVW· against too much 
postmodernism (Barad, 2007: 43). Barad·s thesis, thus, can be pressed into service as support for 
an array of  political projects, ranging from the practice of  cultural geography (Whatmore, 2002) 
to a socially sensitive science (Harding, 2004) to the proposition of  new (Dolphijn and Van der 
Tuin, 2012) and materialist feminisms (Alaimo, 2008): ¶Material feminists want to know how we 
FDQGHILQHWKH´UHDOµ in science and how we can describe nonhuman agency in a scientific 
FRQWH[W· (Alaimo, 2008: 7). Baradian onto-epistemology, with its notions of  agential realism and 
intra-action, works hard, then, to establish a lively and worldly substratum, which, despite its 
mysterious nature, is testable and trustworthy. Objects, entities and phenomena are demonstrably 
instantiated in and by material practices, produced performatively in concrete situations and thus 
² crucially ² can anchor political actions. This approach carries distinct ethical implications, on 
which we focus shortly. 
The second issue concerns whether we can assume that rules that govern the quantum sphere 
also govern macro-scales. 7KDWPDFURVFRSLFREMHFWVOLNH6FKURGLQJHU·VFDWGRQ·WDSSHDU to 
follow quantum rules is of  course widely known, discussed, and a variety of  diverse explanations 
have been offered over the decades (e.g. Jammer, 1974). Again, Barad discusses these topics at 
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length, drawing upon Bohr and arguing that the micro- and macro- worlds are entangled with 
one another, that there is no clean break between the two, and that the same rules apply in both 
domains (Barad, 2007: 279). ,WLVQRWIRUXVWRGHFLGHLI %DUDG·VSDUWLFXODUWDNHRQWKLVLVVXHLV
more or OHVVUREXVWWKDQ(YHUHWW·VPDQ\ZRUOGVK\SRWKHVLVRU%RKP·VKLGGHQ-variables 
interpretation (discussed in Pinch, 2011), or any one of  the other interpretations offered and 
discussed within the physics community (Barad, 2007: 287). It does, however, mean that the issue 
of  scale is particularly pertinent IRUWKRVHVHHNLQJWRGUDZXSRQ%DUDG·VZRUNDQGZRUWKGZHOOLQJ
on. 
Jumping scales 
In a discussion on the topic, Barad strongly UHVLVWV¶JHRPHWULFUHDGLQJVRIWKHQRWLRQRIVFDOH·
(Barad, 2007: 245) wherein the micro- or quantum-scale can always be assumed to be 
XQSUREOHPDWLFDOO\¶VPDOOHU·WKDQWKHPDFUR-realm, the local always be assumed to be 
unproblematically smaller than the global, and so forth. Scale is, instead, an outcome of on-going 
worldly processes of production, contestation, and reproduction (Barad, 2007: 245). In making 
this point, Barad draws heavily upon the work of  geographer Neil Smith, which is a pertinent 
WRXFKVWRQHKHUHIRUDWOHDVWWZRUHDVRQV)LUVW6PLWK·VZRUNLVDWWXQHGWRGHEDWHVZLWKLQWKH
history of  physics (e.g. Smith, 2008: 94-107). Second, and more important, Smith questions the 
givenness of  scale, arguing insteDGWKDW¶WKHFRQVWUXFWLRQRI VFDOHLVDVRFLDOSURFHVVLHVFDOHLV
produced in and through societal activity which in turn produces and is produced by 
JHRJUDSKLFDOVWUXFWXUHVRI VRFLDOLQWHUDFWLRQ·(Smith, 1992: 62). This second point in particular is 
YHU\REYLRXVO\LQNHHSLQJZLWK%DUDG·VZRUN 
For Barad and Smith to argue that scale is produced is not for them to assert that diverse scales 
are not real5DWKHUWKHDUJXPHQWLVWKDW¶QHVWHG·VFDOHV(Smith, 1992: 66) emerge as exteriorities-
within-phenomena. Attention is thus shifted away from ¶[q]uestions of size and shape 
JHRPHWULFDOFRQFHUQV·DQGLVLQVWHDGUHRULHQWHGWR¶TXHVWLRQVRIERXQGDU\FRQQHFWLYLW\
interiority, and exteriority (topological FRQFHUQV·(Barad, 2007: 244). 
7KHUHLVDQDGGLWLRQDOLPSRUWDQWSRLQWKHUH)RU6PLWKWKH¶GHOLEHUDWHFRQIXVLRQDQGDEURJDWLRQ·
RI GLYHUVHVFDOHVWKHGHOLEHUDWH¶MXPSLQJ·RI VFDOHVLVan activity with profound radical, political 
potential (Smith, 1992: 66). Barad explicitly endorses this proposal to jump scales (Barad, 2007: 
245) DQG¶MXPSV·UHSHDWHGO\LQMeeting the Universe Halfway, WDNLQJDJHQWLDOUHDOLVPDQG%RKU·V
philosophy-physics from the quantum realm to pregnant bodies (pp. 215-222), factories (pp. 
226-230, undersea creatures (pp. 377-380), and any other number of spaces. Furthermore, and 
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MXVWDVLPSRUWDQWO\%DUDG·VSURMHFWself-evidently lends itself to the jumping of scales. Agential 
realism is deployed across a range of scales, in an array of different spaces, and it has jumped 
these scales rather smoothly. 
7KHFDSDFLW\WR¶MXPSVFDOHV·LVSUREOHPDWL]HGQRWRQO\E\WKRVHSK\VLFLVWVZKRTXHVWLRQWKH
relationship between micro- and macro-scopic realms but also by Tsing, with whom Barad also 
shares a great deal. In her recent book The Mushroom at the End of the World (2015), Tsing argues 
WKDW¶[t]KHDELOLW\WRPDNHRQH·VUHVHDUFKIUDPHZRUNDSSO\WRJUHDWHUVFDOHVZLWKRXWFKDQJLQJWKH
UHVHDUFKTXHVWLRQVKDVEHFRPHDKDOOPDUNRIPRGHUQNQRZOHGJH·(p. 38). Tsing is careful not to 
UHIHUWRVFDODEOHSURMHFWVDV¶EDG·DQGQRQ-VFDODEOHSURMHFWVDV¶JRRG·EXWWKHUHIHUHQFHWRD
¶SODQWDWLRQ·PHQWDOLW\DPRQJWKRVHZKR¶FKDQJHVFDOHVVPRRWKO\ZLWKRXWDQ\FKDQJHLQSURMHFW
IUDPHV·KDVREYLRXVQHJDWLYHFRQQRWDWLRQV,QVWHDG7VLQJGUDZVDWWHQWLRQWR¶VFDOHV>WKDW@GRQRW
QHVWQHDWO\·(p. 37), the frictions experienced when moving between scales, and encourages pause 
over what is lost in the transition between scales; those specific qualities which are valuable 
precisely because they are not scalable. 
We introduce Tsing here not to demonstrate thaWWKRVHZKRWDNHXSDJHQWLDOUHDOLVPDUH¶ZURQJ·
to apply philosophy-physics so widely; besides being a purposive political strategy it also worth 
noting that a capacity to jump scales is probably a necessary quality of any theory which has 
gained the purcKDVHWKDW%DUDG·VZRUNKDV:HGRKRZHYHUVHHNWRGZHOOXSRQWKHIULFWLRQV
experienced when jumping scale and urge a consideration of what is lost during the jump. In 
IROORZLQJVHFWLRQVZHZLOODUJXHWKDWLQWKHZLGHVSUHDGXSWDNHRI%DUDG·VZRUNSROLWical and 
ethical potential is one such lost quality and that these themes need to be revisited in order for 
the more profound implications of her approach to be developed. In the following section, we 
will begin to lay the groundwork for this focus on ethics by examining the knowledge-politics of 
agential realism more closely focusing upon one transition where considerable friction has been 
evident: the use of agential realism within STS. 
Reflection and diffraction  
Concerns about new materialist appeals to an ontology grounded in physics have been brought 
WRWKHIRUHLQGHEDWHVVXUURXQGLQJ%DUDG·VZRUNZLWKLQSTS. Interestingly, and despite aligning 
with STS (Barad, 2007: 58)%DUDG·VXSWDNHZLWKLQWKis community has been patchy and, outside 
of the feminist technoscience perspective to which Barad is most obviously connected, 
responses from leading figures ZLWKLQ¶PDLQVWUHDP·VHH above) STS have been, fairly 
consistently, disparaging (e.g. Lynch, 2014; Pinch, 2011). Why might this be the case?  
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 Barad disavows the separation and reflection which she sees as typical in STS and states instead 
that ¶the crucial point is not mirroring but its creative undoing, not sameness reproduced without 
end but attentiveness to differences WKDWPDWWHU· (Barad, 2007: 382). As others have suggested 
(Pinch, 2011: 439-440; also Fitzgerald, 2012: 107-110), %DUDG·VVWDQFHRQWKLVPDWWHUis surely one 
of the core reasons why she has found ambivalent response from much of the STS community. 
,QWKLVVHFWLRQZHH[SORUH%DUDG·VFULWLTXHRIUHIOH[LYLW\DQGKHUDOWHUQDWLYHGLIIUDFWLRQ'HVSLWH
the obvious utility of diffraction, the section concludes with some thoughts on the possible 
merits of rescuing reflection.  
%DUDG·VFULWLTXHof reflexivity 
%DUDG·VFULWLTXHRIUHIOH[LYLW\LVZHOOFDSWXUHGLQWKHIROORZLQJTXRWH 
Reflexivity, like reflection, still holds the world at a distance. It cannot provide a way 
DFURVVWKHVRFLDOFRQVWUXFWLYLVW·VDOOHJHGO\XQEULGJHDEOHHSLVWHPRORJLFDOJDS between 
knower and known, for reflexivity is nothing more than iterative mimesis: even in its 
attempts to put the investigative subject back in the picture, reflexivity does nothing 
more than mirror mirroring. Representation raised to the nth power does not disrupt the 
geometry that holds object and subject at a distance as the very condition for 
NQRZOHGJH·VSRVVLELOLW\0LUURUVXSRQPLUURUVUHIOH[LYLW\HQWDLOVWKHVDPHROGJHRPHWULFDO
optics of reflections. (Barad, 2007: 87-88) 
The key points for Barad, then, are that reflexivity emphasises sameness and separateness. Perhaps, 
we might argue, this is an unfair representation of constructivist views (Lynch, 2014: 142) or that 
reflexivity retains methodological utility in encouraging us to dwell upon the influence of our 
own activity? Barad rejects this methodological suggestion with a wonderful line: ¶Turning the 
mirror around, as it were, is a bad method for trying tRJHWWKHPLUURULQWKHSLFWXUH· (Barad, 
2007: 418). 
Diffraction as an alternative 
So Barad is unimpressed with reflexivity. In its place, she, via Haraway, suggests diffraction as both 
DPHWKRGRORJ\DQGDZD\RIYLHZLQJWKHZRUOG,QRUGHUWRXQGHUVWDQG%DUDG·VXVHRIGLIIUDFWLRQ
it is helpful to return to the physical basis of the phenomena from which she draws conceptual 
inspiration. When two particles encounter each other they are not able to occupy the same space; 
they retain their own distinct properties and bounce off in different directions, as in a game of 
snooker. Waves, however, are quite different. When two waves encounter one another they are 
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able to occupy the same point in space and time ² this is called superposition ² and the new 
emergent wave has properties that result from the combination of the two (Barad, 2007: 76). 
Barad uses the example of two stones being dropped into a calm pool of water to illustrate this 
point; the waves spread out, ultimately overlap, and form new patterns. This is the process that 
JLYHVULVHWR%DUDG·VWHUPLQRORJ\The coming together of two waves is called diffraction, the 
resulting pattern of new waves is called a diffraction pattern, and the thing which makes the two 
waves come together in the first place (the dropping stones) is called the diffraction apparatus. 
Importantly, by studying the diffraction pattern it is possible to learn about the nature of the 
diffraction apparatus so, for example, we can learn something about the dropping of the stones 
by examining the ripples in the pool (Barad, 2007: 83). As noted above, studying the effects of a 
mirror is much harder and, thus, focusing on diffraction is seen as a much more useful way of 
bringing the method, the apparatus, in to focus. 
So whereas reflection focuses upon sameness and separateness, diffraction is aboXW¶UHDGLQJ
insights through one another in attending to and responding to the details and specificities of 
UHODWLRQVRIGLIIHUHQFHDQGKRZWKH\PDWWHU·(Barad, 2007: 71). This focus on coming together, 
entanglement and emergent difference stands not only for physics but also for analyses in STS, 
cultural studies and a range of other disciplines. The founding error of STS for Barad, then, is 
HYLGHQWLQWLWOHRI%ORRU·VERRNKHVKRXOGEHFRQFHUQHGQRWZLWKD6RFLRORJ\of Scientific 
Knowledge but rather a Sociology through Scientific Knowledge and he should be aware that, 
following this disciplinary diffraction, the emergent object of investigation will look like neither 
sociology nor science but will be quite different with its own, unique, properties.  
7KHUHLVPXFKWRDGPLUHDERXW%DUDG·VYRFDEXODU\,WLVZHOOVXLWHGGHOLEHUDWHO\VR(Barad, 2011: 
444), to a transdisciplinary research agenda and it is no surprise that Barad has been taken up 
favourably by those striving for such collaboration (e.g. Fitzgerald and Callard, 2014).  
 
Reflecting on reflexivity 
Perhaps ironically, Barad does not seem be to attentive to difference where reflexivity is 
concerned; both Ashmore (1989) and Lynch (2000) have conducted extensive analyses of 
reflexivity and identified numerous categories, each with sub-categories that often have very little 
in common with one another (Lynch, 2000: 27). Furthermore, not all of these categories are 
based upon optical metaphors or mirroring. Slavoj äiåek makes this point while discussing 
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Hegelian notions of reflexivity in relation to Barad's work (2013: 931), but similar arguments 
have also been made within STS. Ashmore (1989: 31), for example, notes that optics is just one 
element of a diverse and complex etymological background where reflexivity is concerned. 
,QGHHG$VKPRUHQRWHVWKHFRQFHSWRI¶HVVHQWLDOUHIOH[LYLW\·ZLWKLQHWKQRPHWKRGRORJ\UHIHUVWR
¶WKHPXWXDOO\FRQVWLWXWLYHQDWXUHRIDFFRXQWVDQGUHDOLW\·p. 32). This is the form of reflexivity 
taken forward by Woolgar (1986) and others (e.g. Lynch, 2000) XQGHUWKHPRQLNHU¶FRQVWLWXWLYH
reflexivity·. According to Woolgar, constitutive reflexivity:  
¶«RIIHUVXVDZD\RIVHHLQJWKHVHGLVWLQFWLRQV>EHWZHHQ¶a thing and what is said about a 
WKLQJ·@DVDFWively created achievements rather than as pre-given features of our world. In 
particular, the distinction between talk and the objects-of-talk is seen from the 
FRQVWLWXWLYHSHUVSHFWLYHDVWKHXSVKRWUDWKHUWKDQWKHFRQGLWLRQRIGLVFXUVLYHZRUN·
(Woolgar, 1986: 314) 
:RROJDU·VDFFRXQWVKDUHVDJUHDWGHDOZLWK%DUDG·V,WHQFRXUDJHVXVWREHOLHYHWKDWDQ\
discussion of ¶the methodology of reflexivity· (Barad, 2007: 72, our emphasis) is misguided, but 
also that there exists significant possibility for rapprochement between many reflexive and 
diffractive accounts in STS.   
A second issue concerns what we learn from Barad about physics. It is beyond dispute that a 
great deal has been learnt about physics by ¶playing WKHVWUDQJHU· as Shapin and Schaffer (1985: 6, 
our emphasis) have it. It is also true that existing studies of the physics community (see, for 
example, the classic studies by Collins [1975], Knorr Cetina [1999], and Pinch [1981]) are far 
more sceptical about the ¶reproducibility and unambiguous communication of laboratory results· 
(Barad, 2007: 340) upon which an objective philosophy-physics (e.g. p. 174) is founded.  
In a recent article, Paxson and Helmreich (2013: 169) argued that: 
¶[New materialism] is productive because it can shake thinking away from the certainties 
of social determinism, as exampled, canonically, in the Strong Programme in the 
Sociology of Knowledge ² and because it can show that phenomena emerge in practice. 
But it is also risky, because new materialist tactics often veer towards universalizing 
metaphysical claims about the nature of ¶matter· as such and also, at times, take scientific 
truth claims about the world at face value ² a move that we consider a step backwards 
for STS.· 
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7KHUHDUHLQVWDQFHVZKHUHWKHVH¶SURPLVHVDQGSHULOV·DUHSOD\HGRXWLQMeeting the Universe Halfway 
for alongside its distinctive contribution it is easy to argue that the text is less critical about 
contemporary physics, nanoscience, and genetic modification than we expect from STS. The 
reading of synthetic biotechnology (p. 365-IRUH[DPSOHDUJXDEO\WUDGHVLQWKH¶VSHFXODWLYH
VFHQDULRV·(Jefferson et al., 2014) and myths of biotechnical revolution (Nightingale and Martin, 
2004) that research informed by STS has long queried. Nonetheless, the aforementioned 
affinities with constitutive reflexivity suggest no fundamental incompatibility between diffractive 
approaches and much of the research in STS that preceded them. Rather, and as Paxson and 
Helmreich argue, the on-going challenge is to produce analyses able to incorporate insights from 
both reflexive and diffractive approaches, including agential realism. One potential area of  
investigation in this regard is the nature of  scientific apparatuses, given that determining what is 
included in the apparatus is a significant question for various strands of  STS. 
Agential realism and the nature of the apparatus 
In the previous sections, we made the following arguments: First, Barad is a self-consciously 
realist scholar who attests that matter really does matter. Second, Barad is dismissive of 
reflexivity and, more generally, of any research endeavour ² including much of STS ² suggestive 
RIDQ¶RSWLFVRIUHIOHFWLRQ·Barad, 2007: 135) preferring instead to rely upon notions of 
¶GLIIUDFWLRQ·:KLOHKLJKOLJKWLQJWKHYHU\REYLRXVVWUHQJWKVRIWKHVHSRVLWLRQVZHKDYHQRW
treated these assertions unproblematically and have questioned these claims on several grounds. 
In this section, we VKRZKRZWKHVHWZRWKHPHVFRPHWRJHWKHULQWKHQRWLRQRI¶DJHQWLDOUHDOLVP·
and demonstrate that at the heart of this concept is a reworking of what constitutes a scientific 
apparatus. This reworking is an important move in going beyond a critique of reflection, in order 
to craft alternative approaches to knowledge politics and, by extension, ethics.  
Barad strongly resists any metaphysics that insists that things-in-themselves stand separate from 
representations of those things. For Barad, both naïve scientific realism and social constructivism 
are equally guilty ¶FRQFRUGDQWHSLVWHPRORJLHV·S 135) in this regard. For naïve realists, tools of 
measurement are entirely separate from the thing being measured. So, for example, a ruler does 
not affect that nature of the item being measured and is instead a neutral conveyer of 
information. Social constructivists, meanwhile, give language a primacy and distance from the 
world to the extent that matter is inaccessible and inquiry is limited to discourse. These 
differences may be profound enough to have ushered in the science wars but, for Barad, there is 
a deep unity; a dependence upon representation,QPDQ\ZD\VWKLVDSSURDFKHFKRHV+DUDZD\·V
earlier criticisms of a Kantian metaphysics that ¶set[s] off at extreme poles Things-in-Themselves 
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from the Transcendental Ego «with escalating and dire consequences for the repertoire of 
explanatory possibilities· (1992: 329). And, as with Haraway, the shift from reflection to 
diffraction, highlighted in the previous section, provides a way out of representation. Within 
diffractive approaches there is no pre-given distinction between worlds and words. Instead 
measuring devices, words, and things are thoroughly entangled and co-constitute one another; the 
way Barad figures this entanglement, however, offers distinct conceptual trajectories.  
From uncertainty to indeterminancy 
In elucidating the co-constitutive nature of matter and discourse, Barad once again draws heavily 
upon the ¶philosophy-physics· of Niels Bohr and, in particular, his solution to Werner 
+HLVHQEHUJ·VXQFHUWDLQW\SULQFLSOH7KHXQFHUWDLQW\SULQFLSOHVWDWHVWKDWLWLVLPSRVVLEOHWR
measure all the properties of a given particle accurately ² most famously it is possible to measure 
DSDUWLFOH·VPRPHQWXPor its position, but not both. This problem is frequently read as an 
epistemic problem ² the act of measuring trait a (e.g. position) disturbs the particle to the extent 
that it is impossible to measure trait b (e.g. momentum) accurately. This is precisely the form of 
representationalist position that Barad disputes, for it suggests there are things-in-the-world 
(particles with position and momentum) that pre-exist attempts to measure or represent them.  
The alternative offered by Barad closely follows that provided by Bohr. Bohr argued that the 
uncertainty principle is not one of epistemic uncertainty but, rather, of ontic indeterminacy. Prior 
to the measurement attempts, Bohr and Barad suggest, the particle simply did not exist in any 
fixed state. In other words,  
WKHUHDUHQ·WOLWWOHWKLQJVZDQGHULQJDLPOHVVO\LQWKHYRLGWKDWSRVVHVVWKHFRPSOHWHVHWRI
properties that Newtonian physics assumes (e.g., position and momentum); rather, there 
is something fundamental about the nature of measurement interactions that, given a 
particular measuring apparatus, certain properties become determinate, while others are 
specifically excluded. (Barad, 2007: 19, italics in original) 
For Bohr and Barad, therefore, it is following specific intra-actions, such as attempts at 
measurement, that objects like particles take on the properties they do. Particles do not pre-exist 
interactions but instead emerge from them, taking on particular properties (like position) while 
others properties (like momentum) are excluded. Position and momentum, in other words, are 
complementary states. This principle of complementarity ensures that the existence of one 
property necessarily excludes the other.  
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Relata do not preexist relations; rather, relata-within-phenomena emerge through specific 
intra-actions. Crucially, then, intra-actions enact agential separability ² the condition of 
exteriority-within-phenomena. (Barad, 2007: 140, italics in original). 
The key terms within this passage ² intra-action, agential separability, exteriority-within ² all 
indicate that for Barad the separations between words, things, and knowers are real enough but 
these separations are effects of particular engagements with the world (p. 138). This is the crux of 
%DUDG·VDJHQWLDOUHDOLVP. 
Agential realism thus insists that key elements involved in experimentation ² the particle, the 
measuring apparatus, the conceptual frameworks and the scientist recording the measurements 
(p. 138) ² all emerge from the experimental entanglement and do not pre-exist them. This 
performativity does not lead to anarchy, however, for, as noted above, the same particular 
diffraction apparatus will always produce the same diffraction pattern and, thus, scientific 
experiments that take a particular apparatus to the world are reproducible: same matter, same 
apparatus, same outcome.  
Agential realism and the apparatus 
As detailed thus far%DUDG·VFRQFHSWRIDJHQWLDOUHDOLVPODUJHO\UHIUDPHV the work of Niels Bohr 
for a new audience. Barad argues that this in itself is an important activity: by reading the 
humanities, in particular Michel Foucault and Judith Butler, against Bohr, Barad seeks to show 
that these thinkers accept and uphold a nature-culture binary while under-appreciating the role of 
matter and treating agency as something that resides solely within a pre-existing, rather than 
emergent, human subject (see Lemke [2015] for a riposte and Hollin (2017) for an elucidation). 
1RQHWKHOHVV%DUDGDOVRVHHNVWRWURXEOHDQGIXUWKHU%RKU·VZRUN 
Barad first extends Bohr by questioning his UHDGLQJRIWKHDSSDUDWXVDV¶PHUHODERUDWRU\VHW-XS·
(Barad, 2007: 141), those elements safely contained within the methods section of a scientific 
report. For Barad, Bohr underappreciates the range and extent of material-discursive factors that 
(re)produce and maintain apparatuses. Barad demonstrates this point with reference to a further 
example from physics known as the Stern-Gerlach experiment (p. 161). While the particulars of 
this experiment are not important in the current context, what is important is that experimental 
results were only evident because one of the experimenters smoked cheap cigars, the sulphuric 
fumes from which were required to make experimental effects visible. On the basis of this 
finding, Barad concludes that: 
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Apparatuses are not static laboratory setups but a dynamic set of open-ended practices, 
iteratively refined and reconfigured. [In the Stern-Gerlach experiment] «DFLJDULV
among the significant materials that are relevant to the operation and success of the 
experiment «. Not any cigar will do. Indeed, the cigar is a ¶condensation· ² a ¶nodal 
point·, as it were ² of the workings of other apparatuses, including class, nationalism, 
economics, and gender, all of which are a part of this Stern-Gerlach apparatus. (p. 167) 
There is thus, and contra Bohr, no intrinsic outside to the apparatus; it extends far beyond the 
laboratory and methods section. 
%DUDG·VXQGHUVWDQGLQJRI the apparatus, thenLVPRUHH[SDQVLYHWKDQLQD¶W\SLFDO·PHWKRGV
section, more-than-human in its composition, and emergent through practice. There are clear 
affinities here with actor-network theory (e.g. Latour, 1987: 162) as well as with existing research 
in other fields attending to materiality (Kirsch, 2012), more-than-representation (Lorimer, 2005) 
and the more-than-human (Whatmore, 2004). It is perhaps interesting to note in this regard, that 
LQDUHDVZKHUHLWPD\VHHPREYLRXVWKDW%DUDG·VZRUNZRXOGEHXWLOLVHG² such as more-than-
human geographies ² her work is conspicuous by its absence or minimal presence. These fields 
have already made valuable engagements with non-representational theories and methodologies; 
in particular the work of Whatmore (1997; 2002; 2004; 2006) has been hugely influential, as has 
that undertaken by Latour and Haraway. Perhaps, we might speculate, for theorists whose bread 
and butter it is to consider the nonhuman and their relations with humans and other 
nonhumans, %DUDG·VFRQVLGHUDWLRQVDUHQHLWKHUseismic nor entirely novel. Such a response would 
be understandable given the aforementioned affinities with a range of theorists that are 
consistently underplayed within Meeting the Universe Halfway. Nonetheless, such straightforward 
dismissals PLVVDQLPSRUWDQWHPSKDVLVLQ%DUDG·VZRUNZKLFKPRYHVLWEH\RQGWKHGLDJQRVHVRI
hybridity found, for instance, in We Have Never Been Modern (Latour, 1993) 
The ethics of the outside 
$NH\SRLQWLQ%DUDG·VZRUNLVWKDWMXVWEHFDXVHDSSDUDWXVHVKDYHQRintrinsic outside does not 
PHDQWKHUHLVQRRXWVLGH%DUDGGLVFXVVHVWKLVSRLQWZLWKUHIHUHQFHWRDQRWKHURI%RKU·VFDVHV
the example of a person using a stick to navigate a dark room. When the stick is held tightly the 
stick is part of the measuring apparatus used to observe and feel the room. When the stick is 
held loosely, however, the stick is an object, touched and experienced as part of the room, an 
object of investigation that is cut away from the measuring apparatus. This is an example of an 
agential cut, a moment where exteriorities-within emerge into the world.  
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The stick cannot usefully serve as an instrument of observation if one is intent on 
observing it. The line between subject and object is not fixed, but once a cut is made (i.e., 
a particular practice is being enacted), the identification is not arbitrary but in fact 
materially specified and determined (Barad, 2007: 154-155). 
Beyond those features identified by Barad in this quote, this example makes another facet of 
agential realism apparent: Not only is cutting a boundary-making practice (p. 148), it is a process 
over which there is a degree of control. Thus, for Barad, boundaries are not only real but there is 
a degree of responsibility for their creation, the worlds that are made, and those that are excluded 
(p. 243). Barad states that there is a lesson for STS here. In a passage that resonates with 
+DUDZD\·V (2004: 226) earlier critique of Leviathan and the Airpump, Barad states that 
[t]he point LVWKLVRQHFDQ·WVLPSO\EUDFNHWRXWRULJQRUHFHUWDLQLVVXHVZLWKRXWWDNLQJ
responsibility and being accountable for the constitutive effects of these exclusions. Since 
science studies needs to take account of gender and other crucial social variables «DQG
since it no doubt wants to avoid reinstalling the metaphysics of individualism or other 
representationalist remnants into its theories, its methods, and its results, turning to 
performative accounts of gender to find out what they have to offer at least seems like a 
good starting point. (Barad, 2007: 58) 
This emphasis on separability, exteriority and constitutive exclusion is a significant part of what 
PDNHV%DUDG·VZRUNGLVWLQFWDQGLPSRUWDQW,WLVDOVRWKHSDUWRI%DUDG·VVFKRODUVKLSthat is most 
frequently lost in the re-telling. We conclude this paper by discussing the decisive ethical 
contribution that we believe Barad is able to make, which builds on her specific conception of 
matter, commitment to diffraction and reworking of the apparatus (with its attendant 
implications for knowledge-politics).  
Crafting an ethics of exclusion 
We have argued that, while Barad does indeed foreground the entanglement of matter and 
meaning (most notably in a preference for diffraction over reflexivity) agential realism is also 
about absence. The concept of complementarity makes clear that, for Barad, when one apparatus 
instantiates a particular world another is necessarily excluded. It is in these cuts and through 
these boundary-PDNLQJSUDFWLFHVWKDW%DUDG·VHWKLFDOFRQWULEXWLRQLVWREHIRXQGThe 
significance of BaraG·VIRFXVXSRQFXWVDQGH[FOXVLRQVLVSUHFLVHO\ZKDWKDVEHHQPRVWIUHTXHQWO\
lost DVDJHQWLDOUHDOLVP·V vocabulary has jumped scales. In this final section, we discuss this loss 
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by considering research that has engaged with Barad via the situated, relational ethics articulated 
E\+DUDZD\+DUDZD\LVRQHRI%DUDG·VPRVWVLJQLILFDQWLQWHUORFXWRUVDQGWKHHQJDJHPHQWZLWK
Barad in and through When Species Meet (2008) offers a striking illustration of how concepts 
associated with agential realism travel.  
Following the upWDNHRIWKHWHUP¶LQWUD-DFWLRQ·E\+DUDZD\(2008: 17, with the concept 
underpinning her account of companion species) the term has obtained widespread currency in 
perspectives influenced by feminist STS (e.g. Latimer and Miele, 2013; Puig de la Bellacasa, 
2011). Yet, DV+DUDZD\KHUVHOIVXJJHVWVXVHRI%DUDG·VWHUPLQRORJ\GRHVQRWQHFHVVDULO\mean an 
ethical engagement with the ¶UDGLFDOFKDQJH%DUDG·VDQDO\VLVGHPDQGV· (2015: 162, n.1). In 
response to +DUDZD\·V provocation, in this section we draw together our previous themes. On 
WKHRQHKDQGZHUHWXUQWR%DUDG·VZRUNWRLQWHUURJDWHZKDWWKH¶UDGLFDOFKDQJH· that Haraway 
evokes entails ethically; on the other hand, through the ethics of agential realism we also 
complicate some of the ways that Barad has been taken up, including by Haraway. We argue that 
the ways with which %DUDG·Vapproach has been engaged have resulted in an over-emphasis on 
TXHVWLRQVRIHQWDQJOHPHQW,QFRQWUDVWZHVXJJHVWWKDWWKH¶UDGLFDOSRWHQWLDO·RIDJHQWLDOUHDOLVP
is in drawing attention to what is excluded from particular entanglements.  
Situating materialist ethics 
%DUDG·VLQWUD-active conception of the world offers a specific understanding of relationality that 
goes beyond earlier conceptualizations of hybridity (Haraway, 1992; Latour, 1993), a term which 
suggests relations shape pre-existing entities (Lorimer, 2015: 24). Yet, aside from offering a neat 
neologism that makes its difference from interaction explicit, on a superficial level, intra-active 
conceptions of the world do not appear to be wholly novel. Approaches that have considered 
WKH¶PDQJOHRISUDFWLFH·3LFNHULQJsuch as posthumanism (Castree and Nash, 2004; 
Hayles, 1999; Wolfe, 2010), actor-network theory (Latour, 2005; Mol, 2003), non-
representational theory (Anderson and Harrison, 2010), vital-materialist approaches (Bennett, 
2009), engagements with cosmopolitics (Stengers, 1997, 2010, 2011; also Hinchcliffe et al., 2003), 
or object-oriented ontology (Bogost, 2011; Harman, 2012), all stress the agency of more-than-
human entities and make clear that the human is shaped through encounters with other agencies. 
%DUDG·VXQGHUVWDQGLQJRIUHDOLW\DVHQDFWHGUDWKHUWKDQSUH-given similarly troubles pre-defined 
ethical hierarchies such as human/animal, subject/object, and nature/culture, as a way of 
thinking about the world.  
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In a senseWKHQDJHQWLDOUHDOLVP·V specific contribution to STS could, as Woolgar and Lezaun 
QRWHEHVLWXDWHGDVSDUWRIDEURDGHU¶WXUQWRRQWRORJ\LQ676·WKDW¶FDQEHEHWWHUXQGHUVWRRGDV
another attempt to apply its longstanding core slogan ² ´LWFRXOGEHRWKHUZLVHµ² this time to the 
UHDOPRIWKHRQWRORJLFDO·:RROJDUand Lezaun, 2013: 322) or as intensifying the provocative 
power of STS perspectives rather than revolutionizing them (p. 336). Barad could thus be 
situated as part of a longer lineage of work that has collapsed the ontological and epistemological 
and turned attention to the performative composition of reality (e.g. Mol, 2002; Star, 1992). Yet, 
ZKLOVW:RROJDUDQG/H]DXQ·V framing is helpful in drawing attention to conceptual lineages that 
DUHXQGHUVWDWHGLQ%DUDG·VRZQZRUNLt is DJHQWLDOUHDOLVP·VHPphasis on ethics that demands the 
PRVWVXVWDLQHG¶UDGLFDOFKDQJH·LQDSSURDFKDQGPDNHLWPRUHWKDQDQRWKHU² differently 
modulated ² articulation of hybridity or constitutive reflexivity. 
%DUDG·VHPSKDVLV is not on the possibility of multiple ontologies, but on the relative stability 
afforded to matter after it has intra-actively emerged, due to the same apparatuses producing the 
same outcome. The ethical significance of agential realism, therefore, is not just in extending the 
idea that WKLQJV¶FRXOGKDYHEHHQRWKHUZLVH·to the ontological realm but in conceptualizing the 
precise moments at ZKLFKWKLQJVFRQJHDO¶DVWKH\ DUH·, by understanding the processes through 
which particular material properties emerge and other realities are excluded from being. Any 
given phenomenon, for Barad, is understood as being composed of specific intra-actions, with 
GLVFUHHWLGHQWLWLHVVXFKDV¶VXEMHFW·DQGREMHFW·RQO\HPHUJLQJDIWHUDQDJHQWLDOFXWKDVWDNHQ
place. As with the example of the dark room, the stick can be part of the measuring apparatus 
(or subject) exploring the room, or experienced as an object within the room, but it cannot be 
ERWKIRUWKHVHDUHFRPSOHPHQWDU\VWDWHV7KHVWLFN·VDIIRUGDQFHVDQGWKHGLVWULEXWLRQRIDJHQF\
in this arrangement, are determined by whichever cut is made. A focus on agential cuts is, 
therefore, generative of particular sets of ethical responsibilities; though matter itself has stability, 
it is still necessary to be accountable for the cuts that created this stability and grapple not just 
with the ethical consequences of these cuts, but with the constitutive exclusions that underpin 
them. It is this emphasis on cuts, we argue, that holds particular ethical significance, as becomes 
apparent when reading Barad against some of the most influential work which has engaged with 
her approach.  
Embodied ethics and exclusions 
$VPHQWLRQHGDERYHPXFKRI%DUDG·VLQIOXHQFHKDVEHHQREWDLQHGWKURXJK+DUDZD\7KLV
LQIOXHQFHLVPDGHH[SOLFLWLQ+DUDZD\·VDUWLFXODWLRQRIVLWXDWHGUHODWLRQDOHWKLFVLQWKHDQLPDO
laboratory, a case that offers a useful example for elucidating and interrogating the ethical 
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significance of agential realism. In a series of critical moves, Haraway first decentres the human, 
by foregrounding the entanglement of humans with other actors, and then uses this foundation 
to problematize the use of humanist ethics to adjudicate what course of action should be taken. 
(QWDQJOHPHQWVEHWZHHQVSHFLHVPHDQWKDWSUHGHWHUPLQHGKXPDQLVWIUDPHZRUNVVXFKDV¶KXPDQ
JRRGLVPRUHLPSRUWDQW·DQGDSSHDOVWR¶LQYLRODEOHDQLPDOULJKWV·DUHERWKXQZRUNDEOHDQG
XQGHVLUDEOH+DUDZD\7KLVWKHQOD\VWKHIRXQGDWLRQIRU+DUDZD\·VFRUHDUJXPHQW
about what should replace longstanding ethical frameworks: care generated from entangled and 
embodied encounters. Through an openness to learning from encounters (rather than 
interpreting the behaviour of nonhuman actors in line with predetermined assumptions), 
Haraway argues (following Despret, 2004) that new forms of interest can emerge and space can 
be created to understand how nonhuman needs are articulated. This recognition of multispecies 
entanglement, coupled with an insistence on the intra-active aspect of encounters, therefore, is 
NH\WR+DUDZD\·VUHDOLzation of a cosmopolitical ethics that creates room for nonhumans to 
LPSRVHWKHLURZQ¶UHTXLUHPHQWV·RQKXPDQV6WHQJHUV15).  
GURXQGLQJWKHHWKLFVRIFRPSDQLRQVSHFLHVLQ%DUDG·VODQJXDJHRILQWUD-action and agential cuts, 
Haraway is able to cement her argument that mutually transformative encounters can redistribute 
DJHQF\LQHWKLFDOO\VLJQLILFDQWZD\VGHSHQGLQJRQKRZWKLQJVDUHFXW<HWZKLOH+DUDZD\·VZRUN
has proven influential across a range of disciplinary contexts (e.g. DeKoven and Lundblad, 2011; 
Hinchliffe, 2010) its Baradian underpinnings are seldom engaged with in a sustained way. We 
VXJJHVWKRZHYHUWKDWFRQVLGHULQJ%DUDG·VZRUNRQLWVRZQWHUPVFDQVHUYHWRHQULFK
complicate and re-orient accounts of situated, relational ethics. 
The importance of re-orienting ethical questions away from valorizing entanglement and towards 
the ethical implications of cuts can be elucidated through drawing on a series of debates that 
have emerged in relation to ethology, specifically the act of allowing birds to imprint upon 
KXPDQV'HVSUHW·VUH-reading of the work of ethologist Konrad Lorenz, for instance, details how 
he regularly caused goslings to imprint on him in order to acquire new knowledge about goose 
behaviour. Despret argues, moreover, that these intimate entanglements between bodies were 
also generative of new forms of ethics, as Lorenz  
LQYROYHVKLVRZQUHVSRQVLELOLW\EHFDXVHKHZLOOKDYHWRIXOILOWKHJRRVH·VQHHGVWREH
a ¶good mother· for it, to care for it, to walk like it, to talk like it, to answer its calls, to 
understand when it is scared. Lorenz and his goose, in a relation of taming, in a 
relation that changes both identities, have domesticated one another. (Despret, 2004: 
130)  
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Van Dooren (2014) offers an alternative analysis of this case, however, focusing upon the 
(sometimes violent) exclusions that are inherent to particular cuts. He foregrounds how 
LPSULQWLQJ¶SURGXFHVDUHODWLRQVKLSZLWKKXPDQVDWWKHH[SHQVHRIDZKROHVHWRIRWKHUZD\VRI
being, often severLQJWKHSRVVLELOLW\IRUDELUG·VUHODWLQJZLWKRWKHUVRILWVRZQVSHFLHVDQGVR
SURIRXQGO\DOWHULQJLWVFKDQFHVIRUVRFLDODQGSURFUHDWLYHUHODWLRQV·p. 103). In this analysis, 
therefore, van Dooren is able to re-orient things away from a straight-forward valorization of 
what is generated by entangled relations themselves, and towards the realities that are excluded as 
cuts emerge through these relations. In doing so, he creates space to ask about the obligations 
that are created when things are cut in a particular way at the expense of other ways of being.  
While Haraway refers to the importance of agential cuts, they are predominantly foregrounded in 
order to denaturalize discreet distinctions between humans and other entities and, thus, 
emphasize the entangled composition of reality (an argument offered further support through 
her engagement with Despret),QGHHGWKHVHWKLQNHUV·VKDUHGHPSKDVLVXSRQWKHWUDQVIRUPDWLYH
capacity of bodily entanglements has been a central theme in work that has sought to re-
conceptualize ethics as something borne of situated, relational engagements both within the 
laboratory (e.g. Davies, 2013; Greenhough and Roe, 2011; Latimer and Miele, 2013) and beyond 
(Lorimer, 2015). 5HYLVLWLQJ%DUDG·VZRUNKRZHYHURIIHUVDUeminder of an equally important 
dimension of agential cuts and one that is often underplayed when her work is used to underpin 
straightforwardly hybrid or more-than-human accounts of the world. Questions of the 
obligations opened up when certain realities are excluded are pushed to the forefront of Meeting 
the Universe Halfway, and offer an important reminder that the consequences of particular cuts are 
often difficult to reverse, especially if they are instantiated through vast socio-technical networks. 
Indeed, recent work ranging from the standardization of laboratory beagles (Giraud and Hollin, 
2016) to links between laboratories and military apparatuses (Johnson, 2015), more-than-human 
battle-scapes (Forsyth, 2017), industrial agriculture (Puig de la Bellacasa, 2017) and disability 
politics (Hollin, 2017) foreground the dangers associated with an ethics borne of situated 
entanglements. These studies all illustrate that certain responsibilities and manifestations of 
agency could have already been foreclosed by a succession of cuts.  
Conclusion 
In this paper we have reviewed the conceptual implications of  agential realism in the light of 
%DUDG·VZRUNhaving gained momentum and purchase across the social sciences and humanities. 
We do QRWSURSRVHKRZ%DUDG¶VKRXOG·EHUHDGRUXVHGEXWLQVWHDGRIIHUGHVFULSWLRQV
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elaborations, problematizations, and provocations, attempting to trace affinities and potential 
directions of future travel. In particular, we have sought to detail the following arguments. 
First, we provide DQRYHUYLHZRIVRPHRIWKHNH\HOHPHQWVRI%DUDG·VZRUN: entanglement, intra-
action, diffraction and agential realism. Several of these concepts travel with Barad from physics. 
Quantum physics, for Barad, is resolutely not DPHWDSKRUEXWUDWKHUXQGHUSLQVDJHQWLDOUHDOLVP·V
articulation of how the material world is brought into being. The material grounding in physics is 
significant because it promises a stability and reality that can be pressed into service as support 
for an array of  political projects. A corollary of  this assertion, however, is that the rules that 
govern quantum realms must also be deemed applicable in macro contexts, and socio-cultural 
contexts in particular. We question the ease ZLWKZKLFK%DUDG·VZRUNKDV¶MXPSHG· between 
diverse scales and urged that attention be paid to frictions between scales, and what may be lost 
precisely because it is not scalable. 
We DUWLFXODWH%DUDG·Vconcept of diffraction and discussed the attempt to circumnavigate 
persisting critiques of reflexivity in STS. Barad argues that while reflection maintains and 
emphasizes sameness and separateness, diffraction focuses on entanglement, coming together 
and emergent difference. We argue here that diffractive approaches have demonstrable utility, 
EXWWKDWWKH\DUHFORVHUWRZRUNJURXQGHGLQ¶FRQVWLWXWLYHUHIOH[LYLW\·WKDQLs often recognized. 
7KHUHLVWKXVVLJQLILFDQWVFRSHIRUUDSSURFKHPHQWEHWZHHQ%DUDG·VZRUNDQGWKDWLQRWKHU
strands of STS. 
Third, we WXUQWRWKHFRUHFRQFHSWRIDJHQWLDOUHDOLVPDQG%DUDG·VUHZRUNLQJRIDSSDUDWXVHVLQ
RUGHUWRIXUWKHUHOXFLGDWHKRZPDWWHULVVWDELOL]HGDQGFDQEHWDNHQVHULRXVO\%DUDG·VDSSDUDWXVHV
are not neutral measuring devices but, rather, are directly implicated in the production of the real, 
material world. While Barad stresses that apparatuses do not have an intrinsic outside ² 
apparatuses include not only scientific instruments but also any number of socio-cultural factors 
² this is not to say that there is no outside. Apparatuses are boundary-making practices, cutting 
up the world in particular ways that necessarily and inevitably exclude possible alternatives. This 
focus upon exclusion and exteriority, we argue, is often lost as agential realism travels between 
VLWHVDQGQHHGVWREHUHYLVLWHGLQRUGHUIRUWKHHWKLFDOSRWHQWLDORI%DUDG·VZRUNWREHUHDOL]HG 
We make this argument through a reading of literatures that have approached Barad through 
+DUDZD\·Vwork. We argue that there is a tendency in much of this work to ground a situated, 
relational ethics upon concepts of entanglement and intra-action without a consideration of 
issues of complementarity and necessary exclusion. Such approaches, we suggest, may 
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uncritically celebrate relationality and hybridity without a consideration of alternative worlds lost 
at the moment of emergence. Reorienting matters towards questions of exclusion, we suggest, 
PD\RIIHUWKHVRUWRI¶UDGLFDOFKDQJH·WKDWFRXOGEHSURYRNHGE\%DUDG·VZRUNhinted at by 
Haraway.  
Despite seeing a number of potentials in agential realism, however, it is important to caution 
against uncritically extolling the value of this approach. As Willey (2016: 993) powerfully argues, 
it is dangerous to position new materialism as a radical break from feminist, postcolonial STS 
(see also Sundberg, 2014), and uncritically valorizing agential realism can lend strength to this 
trap. It is instead important to pay careful attention to lineages with longstanding work within 
STSZKLFKDUHRIWHQQHJOHFWHGRUXQGHUVWDWHGLQ¶GLVFLSOLQDU\VWRULHV·WKDWLQVLVWRQWKHRXWULJKW
novelty of new materialism.  
In a manner similar to that of Barad, Rose (1995: 779) attempts to break ZLWK¶WKHSKDOORFHQWULF
PLUURU·RIFULWLFDO-theoretical practice in an effort to expose the fragilities of power and to 
theorizHRWKHUVSDFHVRIVHOINQRZOHGJHWKDWVKDWWHU¶WKHVLQJXODUUHIOHFWLRQRIWKH VDPH·. Yet she 
continues to work with the shards of that mirror to produce partial, plural and attentive research. 
Perhaps this provides a PHDQVIRUKRZ%DUDG·VZRUNFDQEHPRUHHIIHFWLYHO\UHDGDQGHPSOR\HG 
It can become a tool that interrogates, explores and builds upon pre-existing ² but nonetheless 
vital ² conceptual developments. Such an engagement with Barad positions Meeting the Universe 
Halfway as part of the on-going apparatus that seeks to produce research that is attentive, plural, 
partial and politically ambitious. In his reading of Foucault, Agamben (2009: 13) states that ¶WKHUH
comes a moment when we are aware of our inability to proceed any further without 
contravening the most elementary of hermeneutics. This means the development of the text in 
question has reached a point of undecidability where it becomes impossible to distinguish 
between the author and the interpreter. Although this is a particularly happy moment for the 
interpreter, he [sic] knows that it is now time to abandon the text that he is analysing and to 
proceed on his own.·/HWMeeting the University Halfway, likewise, not become a tome to cling to 
but a tool to synthesis. 
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